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Status 
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Disposition of Claims 

4) ^ Claim(s) 1-28 is/are pending in the application. 
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6) ^ Claim(s) 1-11 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 

Election/Restrictions 

1 . This application contains claim 25-28 drawn to an invention nonelected with traverse in 
response filed on August 27, 2004. A complete reply to the final rejection must include 
cancellation of nonelected claims or other appropriate action (37 CFR 1.144) See MPEP 
§821.01. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1 and 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by Shinogi et al. 
(US/6,534,387). 

Re claim 1, Shinogi et al. disclose a method of forming a semiconductor interconnect 
comprising a first step of providing a semiconductor wafer (20) (see Fig. 8A); as second step of 
forming bonding pads (8) (see Fig. 8B) in a terminal wiring level on the front side of the wafer 
(20); a third step of reducing the thickness of the wafer prior to any dicing operation of the 
semiconductor wafer (see Figs. 8C through 9A); a fourth step of forming solder bumps (12) (see 
Fig. 9B) on the bonding pads (8); and a fifth step of dicing the wafer into bumped 
semiconductor chips (see Fig. 9C). 
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Re claim 1 1, as applied to claim 1 above, Shinogi et al. disclose all the claimed 
limitations including the limitation annealing the solder bumps in order to reflow the solder 
bumps into semi-spherical shapes after the forming step of the solder bumps and before the 
dicing step (see Fig. 9B). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 2 and 4-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shinogi 
et al. (US/6,534,387), as applied in Paragraph 3 above, in view of Bhattacharya et al. 
(US/4,434,434). 

Re claims, 2 and 4-9, as applied to claim 1 in Paragraph 3 above, Shinogi et al. disclose 
all the claimed limitations. However, Shinogi et al. do not specifically disclose the conventional 
process such as forming the solder bump through the evaporation mask that comprises 
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molybdenum and forming of pad limiting metallurgy layer form materials selected from the 
group consisting of titanium nitride, copper, gold, titanium-tungsten, chrome, chrome-copper or 
combinations through the evaporation mask prior forming of the solder bump. 

Bhattacharya et al. disclose a method of solder bump on the surface of the surface of the 
substrate that contains boding pads the method includes forming evaporation mask comprises 
molybdenum; forming pad limiting contact pad (i.e., pad limiting metallurgy layer) comprise 
chrome (Cr) or Cr/Cu through the evaporation mask; and forming the solder bump through the 
evaporation mask after forming of pad limiting metallurgy layer (see Col. 2, line 49 - Col. 5, 
line 5). As Bhattacharya et al. disclose, the process is utilized in order to provide novel solder 

* 

mound limiting metallurgy which reduces cracking of brittle passivating coatings on 
semiconductor devices when solder mound terminals are formed (see Col. 1, lines 12-36). 

Both Shinogi et al. and Bhattacharya et al. teachings are directed to forming a solder 
bumps to provide mechanical and electrical connection for semiconductor IC chips. Therefore, 
the teachings of Shinogi et al. and Bhattacharya et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Shinogi et al. reference with forming the 
solder bump through the evaporation mask that comprises molybdenum and forming of pad 
limiting metallurgy layer form materials selected from the group consisting of titanium nitride, 
copper, gold, titanium-tungsten, chrome, chrome-copper or combinations through the 
evaporation mask prior forming of the solder bump as taught by Bhattacharya et al. in order to 
provide novel solder mound limiting metallurgy which reduces cracking of brittle passivating 
coatings on semiconductor devices when solder mound terminals are formed. 
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6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shinogi et al. 
(US/6,534,387), as applied in Paragraph 3 above, in view of Miyamoto et al. (US/6,342,434). 

Re claim 10, as applied to claim 1 in Paragraph 4 above, Shinogi et al. disclose grinding a 
backside of said wafer. However, Shinogi et al. dot not specifically disclose grinding process 
conducted with a rotating diamond grindstone, etching said backside surface of said wafer with a 
mixture of hydrofluoric and nitric acids while rotating said wafer, lapping the backside of said 
wafer by introducing a slurry containing abrasive particles between the backside of said wafer 
and a rotating wheel and, chemical-mechanical-polishing. 

Miyamoto et al. disclose a conventional grinding process such as a rotating diamond 
grindstone, etching said backside surface of said wafer with a mixture of hydrofluoric and nitric 
acids while rotating said wafer, lapping the backside of said wafer by introducing a slurry 
containing abrasive particles between the backside of said wafer and a rotating wheel and, 
chemical-mechanical-polishing to grind the rare surface of the wafer (i.e., back surface of the 
wafer) in order to thin the wafer. 

Both Shinogi et al. and Miyamoto et al. teachings are directed to thinning the back 
surface of the wafer. Therefore, the teachings of Shinogi et al. and Miyamoto et al. are 
analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Shinogi et al. reference with conducting 
grinding process with a rotating diamond grindstone, etching said backside surface of said wafer 
with a mixture of hydrofluoric and nitric acids while rotating said wafer, lapping the backside of 
said wafer by introducing a slurry containing abrasive particles between the backside of said 



Application/Control Number: 10/604,164 Page 6 

Art Unit: 2823 

wafer and a rotating wheel and, chemical-mechanical-polishingas taught by Miyamoto et ah in 
order to perform the disclosed grinding step of Shinogi et aL 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shinogi et al. 
(US/6,534,387) over Bhattacharya et al. (US/4,434,434), as applied to claim 2 above in 
Paragraph 5 above, and further in view of Desai et al. (US/5,159,535). 

Re claim 3, as applied to claim 2 in Paragraph 5 above, Shinogi et al. and Bhattacharya et 
al. in combination disclose all the claimed limitation including forming of a solder bump 
comprising a Pb-Sn alloy. However, both Shinogi et al. and Bhattacharya et al. do not 
specifically disclose the percentage composition of lead (Pb) and tin (Sn) alloy. 

Desai et al. disclose forming of solder balls (i.e., solder bumps) composed of 95 % of 
lead (Pb) and 5% of tin (Sn) because the are thermally stable and relatively inexpensive to 
produce (see Col. 10, lines 3-48). 

Shinogi et al., Bhattacharya et al., and Desai et al. teachings are directed to forming a 
solder bumps to provide mechanical and electrical connection for semiconductor IC chips. 
Therefore, the teachings of Shinogi et al., Bhattacharya et al., and Desai et al. are analogous. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to provide Bhattacharya et al., reference with solder 
balls (i.e., solder bumps) composed of 95 % of lead (Pb) and 5% of tin (Sn) as taught by Desai 
et al in order to thermally stable and relatively inexpensive solder bump. 

Allowable Subject Matter 

8. Claims 12-24 are allowed over prior art of record. 
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Response to Arguments 
9. Applicants' arguments filed on January 7, 2005 have been fully considered but they are 
not persuasive. 

Applicants argued that "claim 1 as amended is not anticipated by Shinogi et al. . . 

i 

reducing the thickness of said wafer prior to any dicing operation on said semiconductor 
wafer..." 

In response to applicants' argument, it is respectfully submitted that the Shinogi et al. 
'387, as applied above, disclose all the claimed limitations including the added limitations 
"reducing the thickness of said wafer prior to any dicing operation said semiconductor wafer." 

For practical purpose relevant portions of Shinogi et al. '387 are reproduced herein 

below. 

FIG.8B 
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As shown above in Fig. 8B, the wafer 20 is thinned by back grinding as shown in Fig. 
8C. In the following process step, i.e., as shown Fig9C, the wafer is diced after formation of the 
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metal post 8 and solder bump 12. As shown above, reducing the thickness to the wafer is clearly 
done prior any dicing process. Claims are given their broadest reasonable interpretation in light 
of the supporting disclosure. See/n re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 1027- 
28 (Fed. Cir. 1997). Limitations appearing in the specification but not recited in the claim are not 
read into the claim. See/* re Prater, 415 F.2d 1393, 1404-05, 162 USPQ 541, 550-551 (CCPA 
1969). See also In re Zletz, 893 F.2d 319, 321-22, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989). 

Furthermore, the only interpretation of the claim language can be construed for 
"reducing the thickness of the wafer prior to any dicing operation of the semiconductor wafer" in 
light of the supporting disclosure, is thinning of the wafer prior singulating of the wafer. 
Therefore, the rejection under 35 U.S.C. § 102(e) is deemed proper. 

In addition, the prima facie case of obviousness has been met and the rejection under 35 
U.S.C. § 103 is also deemed proper. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

* 

Correspondence 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brook Kebede whose telephone number is (571) 272-1862. The 
examiner can normally be reached on 8-5 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (571) 272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 



